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Dear Lena:

Mark Stromberg requested that | send you a copy of the report on the July toxicity tests
performed on soils you collected in June at the Somers, MT landfarm. Individual soil samples
were analyzed using Microtox; a composite of all samples was evaluated using lettuce seed
germination and earthworm survival.

Please give me a call if you have any questions about these tests.

Sincerely,

DAL S

David A. Pillard, Ph.D.
Aquatic Ecologist/Toxicologist
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STATEMENT OF QUALITY ASSURANCE

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol or other appropriate guidelines and standard
operating procedures. This report is an accurate reflection of the raw data.

W %/\;1/ ir\[\mf(]g(‘,t\%llﬁcﬁ

Quality Assurance Unit Date
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SUMMARY

Sponsor Burlington Northern Railroad
9401 Indian Creek Parkway
Overland Park, KS 66201

Project Officer Mark Stromberg
(913) 661-7016
Study Director David A. Pillard, Ph.D.
(303) 493-8878
Senior Biomonitoring Technician Stan W. Capps
Test Facility ENSR Consuiting and Engineering

1716 Heath Parkway
Fort Collins, Colorado 80524

Location of Data Data Records and Storage
328 Link Lane #4
Fort Collins, Colorado 80524

Test Substance . Sail

Test Endpoint(s) Microtox: EC,,
Lactuca sativa Seed Germination: EC,, and NOAEC
Eisenia foetida Toxicity Test: LC,, and NOAEC

Test Duration 15 Minutes (Microtox)
5 Days (Seed Germination)
14 Days (Earthworm Survival)

Test Dates June 16 and 17, 1993 (Microtox)
June 16 to June 21, 1993 (Seed Germination)
June 29 to July 13, 1993 (Earthworm Survival)

Test Species Photobacterium phosphoreum (luminescent bacteria)
Lactuca sativa (Lettuce, Buttercrunch)
Eisenia foetida (Earthworms)

Source of Organisms Microbics Corporation (Photobacterium phosphoreum)
Rocky Mountain Seed Company (Lactuca sativa)
ENSR In-House Culture (Eisenia foetida)

Test Concentrations 0 (Control), 0.4, 2.0, 10.0, and 50.0% Soil Extract
(Microtox Assays)

0 (Control), 6.25, 12.5, 25, 50 and 100% of the Test

Material (Seed Germination and Earthworm Survival)
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1.0 INTRODUCTION

Toxicity tests were conducted at ENSR Consulting and Engineering's Fort Collins Environmental
Toxicology Laboratory (FCETL) to determine the toxicity of test soils collected at the Burlington
Northern Somers, Montana Landfarm, to marine luminescent bacteria (Photobacterium
phosphoreum) (Microtox), buttercrunch lettuce (Lactuca sativa), and earthworms (Eisenia
foetida). The criteria for effects were decreased bacterial luminescence of Photobacterium
phosphoreum in the Microtox tests, reduction in germination and/or root length in the lettuce
test, and survival in the earthworm test. Microtox (Photobacterium phosphoreum) test results are
expressed as the median effect concentration (EC,), which is the percent of sample which
produces a S0 percent reduction in luminescence at the specified time of exposure. Lettuce test
results also are expressed as the EC,, (the concentration of material estimated to produce a 50
percent reduction in germination or root elongation in the specified time of exposure) and the
NOAEC (No Observable Adverse Effect Concentration). Earthworm test results are expressed
as percent survival in the specified time of exposure. The median lethal concentration (LC,),
which is the calculated concentration of material which causes 50 percent mortality in the
earthworm population at the specified time of exposure, and the NOAEC were also determined.
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2.0 MATERIALS AND METHODS

2.1 Test Material

The test material was delivered to the FCETL via Federal Express on June 7, 1993. Five samples
consisting of two 1-liter glass jars each, labeled LTF-A, LTF-B, LTF-C, LTF-D, and LTF-E, were
designated FCETL sample #4842, #4843, #4844, #4845, and #4846, respectively. The samples
were mixed well to assure homogeneity, and tested individually (i.e., five separate tests) using
the Microtox methodology. Subsequently, all five samples were composited and homogenized,
creating a single test material, for the lettuce and earthworm tests. A chain of custody form

accompanied the samples and is presented as Appendix A.
2.2 Microtox Test
2.2.1 Control Water

The control water was Microtox diluent (a 2 percent NaCl solution in purified water) manufactured
by Microbics Corporation.

2.2.2 Soil Extract

The soil extract was prepared by placing 25 g of the soil sample in a mason jar with 100 ml
Milli-Q water, sealing the jar with a foil-lined cap, and tumbling the mixure for 18 to 22 hours at
40 rpm. The soil/water mixure was then allowed to settle for approximately 30 minutes, after
which 15 mis of the extract was drawn off and centrifuged. The salinity of 10 mis of the
supernatant was adjusted by adding 0.2 g NaCl. A duplicate sample was prepared and analyzed

concurrently.
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2.2.3 Test Organisms

The Microtox reagent is a lyophilized strain of marine luminescent bacteria most closely
resembling Photobacterium phosphoreum in its characteristics. The reagent used in testing was
Microbics Corp. Lot #AM018 - expiration 5/94. Prior to use in the test, the reagent was stored
in the freezer compartment of a laboratory refrigerator. The reagent was prepared for use in
testing by adding 1 mi Microtox Reconstitution Solution to the vial containing the lyophilized
reagent. The reconstituted reagent was transferred to a Microtox cuvette and mixed by
aspirating and dispensing 20 times with a 500 uL micropipettor. The reagent was stored in the
pre-cool well of the Microtox Analyzer (Model 2055) throughout testing.

2.2.4 Test Methods

The tests were conducted according to Beckman Instruments (1982) guidelines. A quality
assurance standard test (using 10 mg/L sodium pentachlorophenol (SPP)) was run with each
vial of reagent used in testing. Test chambers were Microtox standard disposable cuvettes
manufactured from borosilicate glass. The test concentrations were 6.25, 12.5, 25, and S0
percent for the SPP standard tests, and 0.4, 2.0, 10.0, and 50.0 percent for the soil extract tests
with two replicates per treatment group for each of the tests. A control treatment was conducted
with each test. The test chambers were held in the incubator wells of the Microtox Analyzer at
15°C throughout testing.

The test chambers were filled with 500 nL Microtox diluent, and 10 uL Microtox reagent was
added to each test chamber. After a ten minute equilibation period, the test chambers were
cycled through the turret assembly of the Microtox Analyzer (which contains a photomuiltiplier
tube) to obtain initial (Ty) light level readings. The test material was then added to the test
chambers by transferring 500 wul of pre-mixed solutions of the soil extract and the control water
to the test chambers. Five minutes later, the test chambers were cycled through the turret
assembly to obtain T light level readings. Light level readings were obtained once again at time
T,s (ten minutes after the last readings).
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2.2.5 Data Analysis

The EC,, values, r° values, and confidence intervals were calculated using a Lotus 1-2-3

spreadsheet.
2.3 Buttercrunch Lettuce (Lactuca sativa) Seed Germination Test
2.3.1 Control/Hydration Water

The control/hydration water was dechlorinated city water that was passed through the

laboratory’s Milli-Q system.
2.3.2 Artificial Soil

The artificial soil used in the study was commercially available, washed silica sand (16-40 mesh).
Once seeds were placed on the surface of the sand, and it was hydrated, a layer of silica sand

of a larger mesh size (10-20) was placed over the seeds.
2.3.3 Test Organisms

Lactuca sativa seeds were obtained from Rocky Mountain Seed Company, lot #7578. Prior to
testing, the seeds were size-graded and passed through a seed blower at the National Seed
Storage Laboratory at Colorado State University to remove debris and empty seed hulls. Seeds
were stored at 4°C prior to test initiation.

2.3.4 Test Methods

The test was conducted in general accordance with USEPA (1989) guidelines, with some
modifications. Those modifications include use of smaller testing chambers, fewer seeds, and
a lower volume of hydration liquid. Testing was conducted in 100 x 15 m! Petri dishes containing
50 g of test material appropriately diluted with artificial soil. Each test concentration was

7
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hydrated to 75 percent of its calculated water holding capacity with Milli-Q water. A control, also
hydrated with Milli-Q water, was conducted concurrently. At test initiation, ten seeds were
randomly distributed to each test chamber and three replicates were tested per treatment
concentration. The larger-grain sand was placed over the seeds. The test chambers were
placed on trays inside black, plastic bags. The bags were sealed with tape and the trays were
placed in an environmental chamber. After 48 hours the trays were transferred to clear bags for
the remainder of the test. The test was conducted at 25°C under fluorescent lighting with a

photoperiod of 16 hours light and 8 hours dark.

2.3.5 Data Analysis

Percent germination and mean root lengths were determined. The EC,, values were determined
by the Trimmed Spearman-Karber method. The NOAECs (No Observable Adverse Effect
Concentrations) for germination and for root length were determined using analysis of variance
followed by Dunnett’s test. Normality and homogeneity of variance were first confirmed using
Shapiro-Wilk's and Bartlett's test, respectively.

2.4 Earthworm Survival Test

2.4.1 Control/Hydration Water

The control/hydration water was dechlorinated city water that was passed through the

laboratory’s Milli-Q system.

2.4.2 Artificial Soil

The artificial soil used in the study consisted of (by weight): 10 percent - 2.36 mm screened.
sphagnum peat, 20 percent - colloidal kaolinite clay, and 70 percent - silica sand (40-140 mesh).
Prior to use in the test, the artificial soil was well mixed, and the pH was adjusted using CaCO,,.




8505-093-124-032, 033

2.4.3 Test Organisms

Earthworms (Eisenia foetida) were obtained from in-house cultures. Prior to testing, the
earthworms were examined to assure all were adults (i.e., possessed a clitellum); and a

subsample of ten earthworms was weighed to determine pretesting mean weights.
2.4.4 Test Methods

The test was conducted in general accordance with USEPA (1989) guidelines, with some
modifications. Those modifications include fewer organisms per replicate and a greater number
of replicates. Testing was conducted in glass mason jars (of sufficient size to provide a loading
rate of not less than 40 to 50 g soil per 1 g earthworm tissue) containing 200 g of test material
appropriately diluted with artificial soil. Each test concentration was hydrated to 75 percent of
its calculated water holding capacity with Milli-Q water. A control, also hydrated with Milli-Q
water, was conducted concurrently. At test initiation, five earthworms were randomly distributed
to each test chamber and three replicates were tested per treatment concentration. The test
chambers were covered with tight-fitting lids with air holes and placed in an environmental
chamber. The test was conducted at 22 + 3°C under continuous fluorescent lighting.

2.4.5 Data Analysis

Percent survival and mean weights of surviving organisms were determined. The 14-day LC,,
value was calculated using the probit method. Shapiro-Wilk's and Bartlett's tests showed,
respectively, that the data were neither normal, nor were their variances homogeneous. A non-
parametric test would normally be run in this instance, to determine significant difference from
control performance. However, in this case, non-parametric tests did not indicate representative
results, when compared with the data. Accordingly, the NOAEC (No Observable Adverse Effect
Concentration) for survival was determined using analysis of variance followed by Dunnett's test.
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3.0 RESULTS AND DISCUSSION
3.1 Microtox Test Results

The 5 and 15-minute EC,, values, r* values, and 95 percent confidence intervals of the soil
extract tests are presented in Table 3-1, and the results of the SPP standard reference toxicant
tests are presented in Table 3-2. LTF-E soil was the least toxic, with a 15-minute EC,, of §9.1
percent. LTF-D soil was the most toxic, with a 15-minute EC,, of 10.1 percent. Raw data sheets

are presented in Appendix B.
3.2 Buttercrunch Lettuce (Lactuca sativa) Seed Germination Test Resulits

Seed germination ranged from 10.0 percent in the 100 percent treatment to 86.7 percent in the
12.5 percent treatment (Table 3-3). Consequently, the 5-day EC,, for germination was 30 percent
test material (Table 3-4). Germination in the control was 93.3 percent. Mean root length ranged
from 16.8 mm in the 100 percent treatment to 28.6 mm in the 6.25 percent treatment. Root
length (in each of the treatments where germination was not significantly different than control
germination) was not significantly different than control root length (« =0.05). Therefore, based
on germination, the NOAEC was 12.5 percent test material. Raw data sheets are presented in
Appendix C.

3.3 Earthworm Survival Test Results
Earthworm survival ranged from 100 percent in the 6.25 and 12.5 percent treatments to O percent
in the 100 percent treatment (Table 3-5). Consequently, the 14-day LC., was 27.3 percent test

material (Table 3-4). Survival in the control was 100 percent. The NOAEC was 12.5 percent test
material. Raw data sheets are presented in Appendix D.

10
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3.4 Analytical Chemistry

Prior to shipping the soil samples to ENSR, a sample was composited by Retec and sent to
Alden Analytical Laboratories, Inc. Eighteen organic materials were measured. Phenanthrene
was present in the highest concentration - 220,000 ug/kg. Other materials present in high
concentrations included fluoranthene (100,000 ng/kg), acenaphthene (89,000 ng/kg), fluorene
(74,000 ug/kg), and pyrene (67,000 ng/kg). A copy of all the data is provided in Appendix E.

1
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TABLE 3-1

Somers Landfarm Soil Samples
Results of Microtox Analyses

Sample ID ENSR Exposure EC,, 95% R?
Sample Period (%) Confidence
Number (min) Intervals
LTF-A 4842 5 27.3 21.0-36.2 0.995
(12384) 15 316 19.3-56.7 0.980
LTF-B 4843 5 11.6 6.8 - 20.7 0.978
(12385) 15 13.5 5.6 -37.0 0.948
LTF-C 4844 5 16.3 13.5-19.7 0.997
(12386) 15 17.2 10.3 - 30.0 0.981
LTF-D 4845 5 9.8 1.6 -93.2 0.886
(12387) 15 10.1 1.4 - 129.1 0.859
LTF-E 4846 5 53.0 29.6 - 123.3 0.965
(12388) 15 59.1 37.9-107.0 0.970
LTF-E 4846D 5 57.6 40.5 - 89.2 0.986
(Duplicate) (12388D) 15 66.2 38.4 - 155.5 0.942

12
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Results of Microtox SPP Reference Toxicant Tests

Date of Analysis Reading Time EC,, Historical Acceptable
(minutes) (mg/L) Mean Range
(mg/L) |  (mg/L)
06/16/93 5 20.3' 148 10.5 - 19.0
15 12.0 9.8 66 - 129
06/17/93 5 18.4 14.8 10.5 - 19.1
15 10.0 9.8 6.6 - 12.9

' The five minute EC,, of the reference toxicant test conducted on June 16, 1993 indicated the
test organisms (Photobacterium phosphoretumn) were slightly less sensitive to the reference
toxicant after five minutes of exposure than what has historically been observed; however, the
fifteen minute EC,, was within the sensitivity range. The difference between the five minute EC,,
observed on June 16th and the historical sensitivity range was not of significant magnitude to
suggest especially tolerant test organisms.

13
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TABLE 3-3

Germination and Root Lengths of Lactuca sativa Exposed to
Soil from the Somers Landfarm

Endpoints (Mean Values)
Concentration of Test Germination Root Lengths

Material (Percent) (Percent) (mm)
0 (Control) 93.3 28.9

| 6.25 76.7 28.6

12.5 86.7 26.2

25 63.3' 243

50 23.3' 23.2

100 10.0' 16.8

! Indicates a significant difference (a =0.05) from the control, using Dunnett's test.

14
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TABLE 3-4

Median Effective or Lethal Concentration (EC,, or LC,,) Values for
Lactuca sativa Germination and Eisenia foetida Survival

Exposure Period EC,, or LC,, Statistical
(hours) (percent test Method
material)
5 Days (Lactuca sativa) 30 Spearman-Karber
14 Days (Eisenia foetida) 27.3 Probit

15
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TABLE 3-5

Survival of Eisenia foetida Exposed to
Soil from the Somers Landfarm

Endpoints
Concentration of Test Survival Number Live
Material (Percent) (Percent) Organisms

0 (Control) 100 15

6.25 100 15

12.5 100 15

25 46.7' 7

50 13.3' 2

100 o' 0

' Indicates a significant difference (a« =0.05) from the control, using Dunnett's test.

16
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APPENDIX A

CHAIN OF CUSTODY FORM

A-1
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APPENDIX B

MICROTOX TEST DATA
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FILE IS ST061693
MICROTOX CALCULATION SPREADSHEET

DATA FOR S AND 15 MINUTES
DATE OF ANALYSIS: JUNE 16, 1993
ENSR LAB NUMBER: SPP STANDARD
CLIENT ID: NONE
EC50 LOWER CI UPPER CI R2

5-MINUTE DATA = 20.3 17.5 23.6 0.995
15-MINUTE DATA = 12.0 10.7 13.3 0.996 =
BLANK READINGS
CUVETTE T=0 T=5 T=15
Bl 90 77 65
C1 84 70 57

R (mean) 0.8444 0.7004

Rl 0.8556 0.7222

R2 0.8333 0.6786

DIFF 0.0222 0.0437
SAMPLE READINGS PERCENT LIGHT LOSS
CUVETTE CONC T=0 T=5 T=15 T=5 T=15

S

B2 6.25 93 71 47 9.6 27.8
c2 6.25 93 70 48 10.9 26.3
B3 12.5 93 54 31 31.2 52.4
C3 12.5 98 56 34 32.3 50.5
B4 25 89 33 16 56.1 74.3
C4 25 92 31 le 60.1 75.2
BS 50 84 13 5.6 81.7 90.5
Cs 50 86 11 5 84.9 91.7
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
R T R D T N T T G v o
B2 6.25 0.106 0.386
c2 6.25 0.122 0.357
B3 12.5 0.454 1.101
C3 12.5 0.478 1.019
B4 25 1.277 2.896
C4 25 1.506 3.027
BS 50 4.456 9.506 ]
Ccs 50 5.602 11.047 _
LOG TRANSFORMATIONS PREDICTED —_
CUVETTE CONC T=5 T=15 CONC T=5
=m-mmm T e T O 0 TR U o, L T 00 sy
B2 0.796 -0.974 -0.414 0.795880 1.510967°0.44
Cc2 0.796 -0.914 -0.447 0.795880 1.510967 0.44
B3 1.097 -0.343 0.042 1.096910 1.842884 0.74
c3 1.097 -0.321 0.008 1.096910 1.842884 0.74
B4 1.398 0.106 0.462 1.397940 2.174802 1.03
C4q 1.398 0.178 0.481 1.397940 2.174802 1.03
BS 1.699 0.649 0.978 1.698970 2.506720 1.33
CS 1.699 0.748 1.043 1.698970 2.506720 1.33




L2TRUCTIONS 015-996¢1.-

= EZC<C<CMAN VICROTOX™ DATA REDUCT!ION SYFET - glg\‘qg
oz oo, SPP Stand. _.iITIzav
aee  ENSR B i
IEPORTED RESULTS. "~ AN TIRIC S AX - :
.'LA: X =z - X
FiDE.iz =% "7 -
5L CONFICZWCE LTI Ao Smus (b.4 20.F _
Pt (9 min 9.0 4 1|
TAMPLE DATA, SAMPLE ~VPE-Z77:iJENT LEACHATE. zTC.! Standard
.ATE A33A(ED. (0 s 923 TINE 0950
el LS ER None SREETTY. Bl T z 00
L QpIT C/lear TRAR LT = 2 ~.0X]
SUOTEIALLY ADWUSTIZ LT LAY 2y g & JTHES

SIARY O |OO°/O

LUTION OF ZaiPLE.

sb

PEIATOR

O uL bacterio.

AM-013

IEMARKS.
; TABLE OF OBSERVED AND CALCULATED RESULTS
; INITIAL FINAL READINGS BLANK RATIO CHECK
i BLANK FINAL ASSAY CONCENTRATION: READING | SMIN  15-MIN ___ MIN o
‘CUVETTE | 'SPECIFY UNITS; lob Isb l1s5b S L
51 ) (BLANK) Q0 39 {,9 c1: = o
st smAma —:_?-O— B Z?" "'5'§_ T T 7 | ABSORBANCE .COLOR) CORRECTION DAT#
: SUMS OF READINGS i el L] LT JER I
! MEAN BLANK RATIOS, RISIs RO§ s 3d fe =
E . {_-i—_a - l Co =
‘ | INITIAL FINAL READINGS |"(t, T) EFFECTS
SAMPLE ! FINAL ASSAY CONCENTRATIONIREADING | S-MIN | 15-MIN MIN I
CUVETTE | (SPECIFY UNITS) | to = '® [_O.i 1a1s) ra.;u__) = s ' olas | r_ R
S 6.25_ _ _ _ | R e 0 =~ SENC - S N I S W K
- 6.25 6 | 584 | 3F | ==
s Z 5145 135 | S I iy
= 12.5 8 | 33 | 22 | __
2280 3l o | | | | == _
o [~ 750 4122 ] o -] -
| 2L __50.0___ _ _ iy P25 T ! A O O S
s | 50.0 Bl 10|40
ec 50 wwn, 15 o BY GRAPH ’__;
8Y CALCULATOR 18.4 | 10,0 | —=
19 @ la ona ast < ~ an an . - - am e ooV allen

.............




FILE IS ST061793
MICROTOX CALCULATION SPREADSHEET

DATA FOR 5 AND 15

DATE OF ANALYSIS:
ENSR LAB NUMBER:
CLIENT ID:

MINUTES
JUNE 17,

1993

SPP STANDARD

NONE

ECS50 LOWER CI UPPER CI

5-MINUTE DATA = 18.4 16.4 20.7
15-MINUTE DATA = 10.0 9.0 11.1
BLANK READINGS
CUVETTE T=0 T=5 T=15
=== XIS IR R e
Bl 90 79 69
Cl 80 67 59

R (mean) 0.8576 0.7521

R1 0.8778 0.7667

R2 0.8375 0.7375

DIFF 0.0403 0.0292
SAMPLE READINGS
CUVETTE CONC T=0 T=5 T=15
B2 6.25 74 54 37
c2 6.25 76 54 37
B3 12.5 75 43 25
c3 12.5 68 38 22
B4 25 63 21 10
C4 25 64 22 10
BS S0 77 11 4.3
Ccs 50 73 10 4
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
m-mm
B2 6.25 0.175 0.504
cl 6.25 0.207 0.545
B3 12.5 0.496 1.256
C3 12.5 0.535 1.325
B4 25 1.573 3.738
(o7 } 25 1.495 3.813
BS 50 5.003 12.468
CcS 50 5.261 12.726
LOG TRANSFORMATIONS
CUVETTE CONC T=5 T=15
S L S S S T S S O S S S S S S ST S
B2 0.796 -0.756 -0.297
c2 0.796 -0.684 -0.264
Cc3 1.097 -0.272 0.122
B4 1.398 0.197 0.573
C4 1.398 0.175 0.581
BS 1.699 0.699 1.096
Cs5 1.699 0.721 1.105

R2
0.997
0.995

PERCENT LIGHT LOSS

.T=5

T=15

14.9
17.2
33.1
34.8
61l.1
59.9
83.3
84.0

33.5
35.3
55.7
57.0
78.9
79.2
92.6
92.7

PREDICTED ==

CONC

Tw=5

I

0.795880
0.795880
1.096910
1.096910
1.397940
1.397940
1.698970
1.698970

1.578963 0
0

1.578963
1.936599
1.936599
2.294235
2.294235
2.651871
2.651871 .

HHPRHOO
® o o o o o

oOo0ONN

NRNwimae®



T e 834193
( =S=—.AMAN ICRCTTIN T TATAREILITT sEET AE-4
' 12334 TFA .
ReTeC /BN e
$EVETES SESULIS. .
= P mE 5mm‘ '-QLO 3@;2__
1S mn 9.3 S56.F
AMPLE DATA. JAMPLE ~ PE-273. .7 _.icHATE ITI Sery | ©XtTACT
s _ 16 93 e (423
- MOYIC W - % iy
. e P Clea(“ N ¥ =
- - 2B X -ias )
ST GF S NPNE ‘0070
"EAIARKS 10 ulL bdd'eft.&.
TABLE OF OBSERVED AND CALCULATED RESULTS
? INITIAL FINAL READINGS BLANK RATIO CHECK
' BLANK FINAL ASSAY CONCENTRATION! READING { 3 MIN ISMIN  ___ MIN
' CUVETTE : 'SPECIFY UNITS) lho teo lhgb R L LE
1 " BLANK) 90 +3 b o = 8
SR Iy ?_q — "'-_?_'ZI— —é—S— T 7 7 [ABSORBANCE :CLOR) CORRECTION DAT/
84S OF READINGS ; = 2 EX. 2ty -
1 "JEAN BLANK RATIOS. a5 Tas - i le -
! I _—*.. A - Co =
INITIAL FINAL READINGS [(x. T) EFFECTS
SAMPLE FINAL ASSAY CONCENTRATIONIREADING | SMIN . ISMIN -___ MIN
CUVETTE ! (SPECIFY UNITS) 10— 18— 105 1) 1) 'asi | N JR*__
5 l » -
e e e 0 :_"E_______gi__ﬂ_i_co____J _______ _— - __
0.4 $F | 3  C3
P 2.0 ___ g2 1 6S 'S5 ___ | __ . __ I ey I
c3 2.0 89 | 3o i 6l
X ____w0 W [ Y9F_Ha_ AR
cs 10.0 | 35 [ 50 1 45| |
| s 0.0 _ | L]t lay i__ | __L__1__[__.
s 50.0 89 | 30 | 26 | I
|
EC (t-MIN, o) 3Y GRAPH :
BY CALCULATOR AF3 | 3.6

*See Paragrapn 11.3 In the Microtox System Operating Manual

0995 0980 _RunlV3

re:




FILE IS 12384

MICROTOX CALCULATION SPREADSHEET

DATA FOR 5 AND 15

DATE OF ANALYSIS:
ENSR LAB NUMBER:
CLIENT ID:

MINUTES

JUNE 16,
12384
LFT-A

1993

EC50 LOWER CI UPPER CI

S-MINUTE DATA = 27.3 21.0 36.2
15-MINUTE DATA = 31.6 19.3 56.7
BLANK READINGS
CUVETTE T=0 T=5 T=15
=S======8=====—.===a=

Bl 90 77 66
c1 84 74 63

R (mean) 0.8683 0.7417

R1 0.8556 0.7333

R2 0.8810 0.7500

DIFF -0.0254 -0.0167
SAMPLE READINGS
CUVETTE CONC T=0 T=5 T=15
== == £ 3 T T e e e O o S
B2 0.4 84 71 60
c2 0.4 87 73 63
B3 2 82 65 57
3 2 89 70 61
B4 10 79 47 42
c4 10 85 50 45
BS 50 84 27 24
cs 50 89 30 26
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15

b2 Y R

B2 0.4 0.027 0.038
c2 0.4 0.035 0.024
B3 2 0.095 0.067
c3 2 0.104 0.082
B4 10 0.459 0.395
c4 10 0.476 0.401
BS 50 1.701 1.596
cs 50 1.576 1.539
LOG TRANSFORMATIONS
CUVETTE CONC T=5 T=15
“‘“mmmm
B2 =0.398 -1.565 -1.416
c2 =0.398 -1.459 -1.616
B3 0.301 -1.021 -1.174
c3 0.301 -0.983 -1.086
B4 1.000 -0.338 -0.403
c4 1.000 -0.322 -0.397
B5 1.699 0.231 0.203
cs 1.699 0.198 0.187

R2
0.995
0.980

PERCENT LIGHT LOSS

PREDICTED
CONC

-0.39794
=0.39794
0.301029
0.301029

1

1
1.698970
1.698970

‘ ‘,"

3.7

OMMROBINN
e o o 0 0.0 o

OOANN
oL WS

0.002339 0.48
0.002339 0.48
0.276378 0.62
0.276378 0.62
0.550417 0.76
0.550417 0.76
0.824456 0.90
0.824456 0.90

e ————

e




SESAMAN MCACTIN ~ TATA AESUCTICN SHFET \1_((%
ZE I (3385 L TFR — e 3 =

g RQTQ.C / BN

TIPORTED RESULTCS. T "l i o
FALEREE R s T T
LITNFIRETOD IS L Smlbﬂ . ("8 - 20.F
STAARE ISmin . 5. b 31.0
AMPLE DATA: sAMPLE 92 Z7=iinT _I.oHATE 172 S0l extiacT
LAATE ASSAYED C) IQ 93 sisag 'L‘Sé
“UAL COLCR Pale VE“OUJ SSRRSITISC. SEILIFED 5 o
L4
SUAL TURBIDITY CJ éar  Pm e, TES R - 3=
TIAL wr LR aTEEe= T
T e -DIUETES ST i.. X T
RIVARY DILUTION CF SAMPLE KD%
-peraTor. 9P | ZEAGENT 1AL -.;."t?/‘d/- AM—013
semancs. __ QML bbadPrio
TABLE OF OBSERVED AND CALCULATED RESULTS
INITIAL FINAL READINGS BLANK RATIO CHECK
B8LANK ’FINAL ASSAY CONCENTRATION: READING | 5-MIN ISSMIN  ____ MIN L
CUVETTE | (SPECIFY UNITS] lgb ‘cb ligp  I___o |81 7%
31 9 (BLANK) 90 2@ T €L = A
T T Tamiane T T T ToaT e trao- T T — ABSORBANCE <CLOR) N DATA
oo 9 (BLANK) 8:’. ?‘8 (09 ' CLOR) CORRECTIO
SUMS OF READINGS ! = ik e A - —
MEAN BLANK RATIOS. 2. = AROS) = R4 e
E 2 ;—A-I = R = i / Co *
. INITIAL FINAL READINGS |"(1, T) EFFECTS
SAMPLE IFINAL ASSAY CONCENTRATION!READING | S-MIN 1S-MIN | -MIN : | &
CUVETTE | (SPECIFY UNITS) v 1o 1 15) — ) . i
! , - 6 — 108 1) = 't ¢ l'asr j FC O R*C )
! ] | -
82 0.4% Bk ' | —_

w0 SF 116 _Ls_+__________-_'_:@..:_;_
23 7

s | 50.0 [F || T s
EC (t-MIN, °C) 8Y GRAPH ‘:: . il
- 8Y CALCULATOR . (’ 13.5 )

*See Paragraoh 11.5 in the Micratox System Operating Manual ra- 0.93% 0.9y Rt 1Lu‘1/“




FILE IS 12385

MICROTOX CALCULATION SPREADSHEET

DATA FOR 5 AND 15 MINUTES
DATE OF ANALYSIS: JUNE 16, 1993
ENSR LAB NUMBER: 12385
CLIENT ID: LFT-B
EC50 LOWER CI UPPER CI
S-MINUTE DATA = 11.6 6.8 20.7
15-MINUTE DATA = 13.5 5.6 37.0
BLANK READINGS
CUVETTE T=0 T=5 T=15
IR IR N R T I Ty
Bl 90 82 71
Cl 87 78 69
R (mean) 0.9038 0.7910
Rl 0.9111 0.7889
R2 0.8966 0.7931
DIFF 0.0146 -0.0042
SAMPLE READINGS
CUVETTE CONC T=0 T=5 T=15
B2 0.4 87 72 61
c2 0.4 91 76 67
B3 2 85 65 57
c3 2 84 63 57
B4 10 86 43 41
C4 10 88 46 43
BS 50 87 16 15
CS 50 88 17 16
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
T R N O e O O S R T s e G S
B2 0.4 =0:092 0.128 -
c2 0¢4— 0.082 0.074
B3 2 0.182 0.180
C3 2 0.205 0.166
B4 10 0.808 0.659
C4 10 0.729 0.619
BS 50 3.915 3.588
CS 50 3.679 3.350
LOG TRANSFORMATIONS
CUVETTE CONC T=5 T=15
snﬂmm
B2 -0.398 -1.036 -0.892
Cc2 -0.398 -1.085 -1.129
B3 0.301 -0.740 -0.746
C3 0.301 -0.688 -0.781
B4 1.000 -0.093 -0.181"
C4 1.000 =-0.137 -0.208
BS 1.699 0.593 0.555
CS 1.699 0.566

0.525

R2
0.978
0.948 — -

PERCENT LIGHT LOSS

T=5 T=15
D S S T 2 T S S O S T SR Y .
8.4 11.4
7.6 6.9
15.4 15.2
17.0 14+2
44.7 3937
42.2 38s2
79.7 7822
78.6 77.0
PREDICTED ; =
CONC TES

TR T i T e
-0.39794 -0:24235 0.13
-0.39794 -0.2423% 0.13
0.301029 0.461479 0.52
0.301029 0.461479 0.52
1 1.165311 0.90
. :
1.698970
1.698970




- — . e pmdatlas... .
sSEC A MMAN JCSCTON ™ SATA 3ty segr rEGEHAS

- 1336 LTFC. R
Tt RQTQ.C. /BN

]
ll; ol

ZPNRTID RESULTE. LT , B 28
£C —_— —_
L nmmzvez o0 . B man 13.5 19 E i
RS 1S min . 10. 3 0.0
SAMPLE DATA: SAWPLE TVPE-S33. LT _iiJHATE ITOL MJ
LATE 233AYED C: “9 3 e, 1937
cuaLccen @ Yﬁ“Ou) CRRECTIET SR %5 .. 5 I
SUAL TLABIDITT Clear EPARATI AT I, T & o
MR SR L . e TR Bl TS LTHEE
SAARY SILUTIDN, OF SANPLE }OO%
peratorn S  AEAGENT Vi LIT /A/- AM-0I8
«emanks. 10 ML bacdterio
TABLE OF OBSERVED AND CALCULATED RESULTS
| INITIAL FINAL READINGS BLANK RATIO CHECK
BLANK !FINAL ASSAY CONCENTRATION! READING { 5 MIN 15-MIN VIN
CUVETTE | ‘SPECIFY UNITS) Iob leb lysh T ., |81t
21 J (BLANK) 920 ga 3 C1: ¢ %
T Tasuaw T T 9_,— -8_1- _7'.7_/_' T T T {ABSORBANCE 'COLOR) CORRECTION DATA
| SUMS OF READINGS i = L L o
MEAN BLANK RATIOS. R (5) = ROS)« =1 e -
.-_gt - z : R = | , Co =
! INITIAL FINAL READINGS | "(t. T) EFFECTS
SAMPLE i FINAL ASSAY CONCENTRATION| READING | SMIN | 1SMIN | MIN ,
CUVETTE | (SPECIFY UNITS) 1 s . L ' ) . .
! — e T oy O LI I S ) | oo
[} .
82 0.4% 8F | 35 | b5 ! | I

e G o e e m— — — —  —— gy G e e e e — -

__81___._1-9._._-__5_§3____<=§__5_3_’_ __________ = =
c3 2.0 I ¥ 4| 85 | ! —
e oo R4V YF LYY L L.
ca 10.0 18 [43 1y |

| S 50,0 _ _ _ _ ’_3_%__2_!_ QQ_______+____ | .
s | s0.0 2 1 20119 =

o BY GRAPH | =] - 1

EC (t-MIN. o e 3 ‘ 33 = i

*See Paragraon 11.5 in the Microtox System Operating Manual re Nnog3 A QoL ’KHMAM




FILE IS 12386

MICROTOX CALCULATION SPREADSHEET

\

DATA FOR 5 AND 15 MINUTES
DATE OF ANALYSIS: JUNE 16, 1993
ENSR LAB NUMBER: 12386
CLIENT ID: LFT-C
EC50 LOWER CI UPPER CI R2

S-MINUTE DATA = 16.3 13.5 19.7 0.997
15-MINUTE DATA = 17.2 10.3 30.0 0.981 e
BLANK READINGS
CUVETTE T=0 T=5 T=15
Bl 90 82 73
c1 91 82 74

R (mean) 0.9061 0.8121

R1 0.9111  0.8111

R2 0.9011  0.8132

DIFF 0.0100 -0.0021
SAMPLE READINGS PERCENT LIGHT LOSS
CUVETTE CONC T=0 T=5 T=15 T=5 T=15

mm-m

B2 0.4 87 75 65 4.9 8.0
c2 0.4 82 71 62 4.4 6.9
B3 2 83 65 58 13.6 14.0
c3 2 82 64 55 13.9 17.4
B4 10 84 47 43 38.2 37.0
c4 10 8s 47 44 39.0 36.3
BS 50 87 21 20 73.4 71.7
cs 50 82 20 19 73.1 71.5
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
=--=:=m-.-mm“mm-
B2 0.4 0.051 0.087
c2 0.4 0.046 0.074
B3 2 0.157 0.162
c3 2 0.161 0.211
B4 10 0.619 0.587
ca 10 0.639 0.569
BS 50 2.754 2.533 L
cs 50 2.715 2.505 '
LOG TRANSFORMATIONS PREDICTED —
CUVETTE CONC Tm=5 T=15 CONC  _ _T=5
B2 -0.398 -1.292 -1.060 -0.39794 -0.13908 0.26
c2 -0.398 -1.333 -1.130 -0.39794 -0.13908 0.26
B3 0.301 -0.804 -0.790 0.301029 0.383360 0.54
c3 0.301 -0.793 -0.676 0.301029 0.383360 0.54
B4 1.000 -0.208 -0.232 1 0.905805 0.82
c4 1.000 -0.195 -0.245 1 0.905805 0.82
BS 1.699 0.440 0.404 1.698970 1.428249 1.10
cs 1.699 0.434 0.399 1.698970 1.428249 1.10




SECTAMAN MCACTOX ™ TATA REDUCTION SHFET .f-m“(q;
Q33 F LTED e RO
ZPORTED RESULTS z 5 A -
T
JLFDENCE RN T - et
IuFIDENCD TET Smu: - 93.4

|ISmu :

EE-RR VYO WP

F o

129. |

SAMPLE DATA. ZAMPLE TWPE.Z=F=:i:

L 1L 93

LATE 235AYED

_iacHate 2o Soul extracT

|

ME.

(00

Pale. Yellow

"SUAL COLCR

DRRECTION SSTLIEED

Clear

SUAL VURBICITY

EE I |

GOV, cOCUCTED T

L)
SUIMARY SILUTION OF SANMPLE. |m/°

In) =3~

50

PERATOR:

0L bacteria

REMARKS.

. REAGENT “iaL 1T 0 L AM-0QI8

TABLE OF OBSERVED AND CALCULATED RESULTS

: . INITIAL FINAL READINGS BLANK RATIO CHECK
BLANK |FINAL ASSAY CONCENTRATIONI READING { 5MIN 15-MIN MIN _
CUVETTE | (SPECIFY UNITS) Igb Isb l1gb I__o |81 RS
51 O (BLANK) S | g + ) c1: &=
o1 | 0 (BLANK) g 5— XS 7_5' ABSORBANCE !COLOR) CORRECTION DATA
SUMS OF READINGS l = 3 RN 1 =l
MEAN BLANK RATIOS. RGl= . RUIS) = R L
‘e: + .al < A= ; i Co *
s —— 1
| L INITIAL FINAL READINGS I*(t, T) EFFECTS
SAMPLE | FINAL ASSAY CONCENTRATIONIREADING | 5-MIN | 15-MIN | ‘MIN | : e
CUVETTE | (SPECIFY UNITS) 140) I : : ) ' ' )
! | = 5) — 1118 1l = ! | Pos | r__ e’
] i - -
|2 oz __ 189 _Z_E__@_ S I S I —— —
= 0.4 | 88 56 ==
1 ] | R 2
| % __20_____i 32|63 |55 b
] e
= . 2.0 | 63 158 | -
20 | & |39 N N S B
! - -
4| 10.0 g | 2 =) —
| = | _s00_ __ _ _ sl oo __l__l_=
cs 50.0 IS | I1X | |l *
o BY GRAPH -
EC (t-MIN, C)
8Y CALCULATOR 9.% 10,1 e -

*See Paragraph 11.5 in the Microtox System Operating Manual
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FILE IS 12387
MICROTOX CALCULATION SPREADSHEET
DATA FOR 5 AND 15 MINUTES

DATE OF ANALYSIS: JUNE 16, 1993

ENSR LAB NUMBER: 12387
CLIENT ID: LFT-D
EC50 LOWER CI UPPER CI

5-MINUTE DATA = 9.8 1.6 93.2
15-MINUTE DATA = 10.1 1.4 129.1
BLANK READINGS
CUVETTE T=0 T=5 T=15
Bt e )
Bl 90 82 72
Ci 95 83 75

R (mean) 0.8924 0.7947

Rl 0.9111 0.8000

R2 0.8737 0.7895

DIFF 0.0374 0.0105
SAMPLE READINGS
CUVETTE CONC T=0 T=5 T=15
B2 0.4 89 78 69
c2 0.4 88 66 56
B3 2 82 62 55
C3 2 84 63 58
B4 10 84 39 36
C4 10 82 39 36
BS 50 87 12 11
CS 50 85 12 11
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
== T O T T S-S SO I O g e ¢
B2 0.4 0.018 0.025
c2 0.4 0.190 0.249
B3 2 0.180 0.185
C3 2 0.190 0.151
B4 10 0.922 0.854
C4 10 0.876 0.810
BS 50 5.470 5.286
CS 50 5.321 5.141
LOG TRANSFORMATIONS
CUVETTE CONC T=5 T=15
e el L T —
B2 -0.398 -1.739 -1.600
c2 -0.398 -0.722 -0.604
B3 0.301 -0.744 -0.733
c3 0.301 -0.722 -0.821
B4 1.000 -0.035 -0.068
c4 1.000 -0.057 -0.091
BS 1.699 0.738 0.723
CS 1.699 0.726

0.711 .

o 5131045

R2
0.886
0.859

PERCENT LIGHT LOSS

T=5 Twl5
S IEEEIEIE I IS IE IR IS SR SR SR NR SRS NSNS

1.8 2.4

16.0 19.9

15.3 15.6

16.0 13.1

48.0 46.1

46.7 44.8

84.5 84.1

84.2 83.7
PREDICTED .

CONC -Tas
M

=0.39794 -0:340%58 0
-0.39794 -0.34058 0
0.301029 0.535788 0.8
0.301029 0.535788 0.8
1 1.412158 1.3
1.1.4121%8 1.3
1.698970 2.288529 1.86
1.698970 2.288529 1.86




SECKAVMAN HCRCTTI " TATA AEDUCTICN JHEET e
ie ¢f31143
z : /&388 LFT-E -7k
_ -
- Refel /BN S
:ZPORTED RESULTS. Tai _ s
_:‘ =G s _
SIFIDENCE FATI T .-
SNFIDELCE LTI 5mm : 39 (o - 113 3
zoran ISmun ¢ 319 10%. O
SAMPLE DATA: SAMPLE TVPE IF=:LilT _i.cafz 372 SOl €xtract
JATE Y55AYED 6’ ( } 93 MIE. 1058
SUAL SOLCR Llal’lt Yﬁ”ow TR SATP, SpTLRSED 2 0=
SUAL TURBIDITS Clﬁar IPARLT 2 ST P
SASTE AL WLSTED BITH mvad 2 L X rugs
SIVARY DILUTICY OF SANPLE. (moo
(PERATOR 56 REAGEMT ' 1AL LlTC )A/- AM-018
SEMARKS. (O ul baC.tQT(LL
TABLE OF OBSERVED AND CALCULATED RESULTS
: INITIAL FINAL READINGS BLANK RATIO CHECK
BLANK |FINAL ASSAY CONCENTRATIONI READING | 3 MIN 1SMIN  ___ MIN
CUVETTE | (SPECIFY UNITS) lgb Ign ligp I___o 18173
51 0I(BLANK) 90 1 G¥: # %
———————————— pra— —— ‘— — R e
210 (BLANK) g@ R I ABSORSANCE -OLORI CORRECTION DAT,
SUMS OF READINGS = : Yad . 1L 241, -
MEAN BLANK RATIOS. RiSl= AOS)- & N =
E = z; c R = Co *
! " INITIAL FINAL READINGS |"(t, T) EFFECTS
SAMPLE | FINAL ASSAY CONCENTRATION| READING { 5-MIN 1SMIN ____ MIN' | !
CUVETTE | (SPECIFY UNITS) i 1) 1s) sy — u =1 ls I'ast | ) ) R*
' c m ) e — e
e ez __ 185 | W o0 __ [__.__1—F—
Q2 | 0.4 1 33 | F i b . ===
ll
| 2 __zo_ 8 | F o6 )l
| 2.0 34 [ F i 60 =
M w0 | 83_| 0 _1 53 A A E
o4 10.0 86 | 6l ' 54 | S
| 2 _se0_ BF |33 1 _ | __l__. | =l
s | 50.0 86 1 37 22 ] ] B9
o BY GRAPH =]
EC (t-MIN, C) %
' BY CALCULATOR 53.0 |59.1 |phsnl®
*See Paragraoh 11.S in the Microtox System Operating Manual P a ar e N 02A IR i
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FILE IS 12388
MICROTOX CALCULATION SPREADSHEET
DATA FOR 5 AND 15 MINUTES

DATE OF ANALYSIS: JUNE 17, 1993
ENSR LAB NUMBER: 12388

CLIENT ID: LFT-E
ECS50 LOWER CI UPPER CI R2
5=-MINUTE DATA = 53.0 29.6 123.3 0.965
15-MINUTE DATA = 59.1 37.9 107.0 0.970 _—
BLANK READINGS —
CUVETTE T=0 T=5 T=15
Bl 90 80 71
Cl 89 78 69
R (mean) 0.8826 0.7821
R1 0.8889 0.7889
R2 0.8764 0.7753
DIFF 0.0125 0.0136
SAMPLE READINGS PERCENT LIGHT LOSS
CUVETTE CONC T=0 T=5 T=15 T=5 T=15
SRS ST T SR NS NS ST S T G 7 S S ST R e WD
B2 0.4 85 74 64 1.4 3.7
c2 0.4 83 71 62 3.1 4.5
B3 2 85 71 61 5.4 8.2
C3 2 84 71 60 4.2 8.7
B4 10 83 60 53 18.1 18.4
Cc4 10 ' 86 61 54 19.6 19.7
BS 50 87 36 32 53.1 53.0
Ccs S0 86 37 32 51.3 52.4
GAMMA CALCULATIONS
CUVETTE CONC T=5 T=15
mmmmm
B2 0.4 0.014 0.039
c2 0.4 0.032 0.047
B3 2 0.057 0.090
c3 2 0.044 0.095
B4 10 0.221 0.225
C4 10 0.244 0.246
BS 50 1.133 1.126 -
CcS 50 1.052 1.102 S
LOG TRANSFORMATIONS PREDICTED —_—
CUVETTE CONC T=5 T=15 CONC Ta5
mm.-—-—--——m T e T . T R W e O
B2 -0.398 -1.859 -1.412 -0.39794 0.121675 0.54
c2 -0.398 =1.497 -1,328 -0.39794 0.121675 0.54
B3 0.301 =1.246 -1.047 0.301029 0.186103 0.57
C3 0.301 =-1.354 -1.023 0.301029 0.186103 0.57
C4 1.000 -0.612 -0.610 1.0.250532 0.61
BS 1.699 0.054 0.052 1.698970 0.314960 0.64

CS 1.699 0.022 0.042 1.698970 0.314960 0.64




E=E LM N SENTT T LTLITU T e

13385D LFT-£ -

SPLEDATS.  LoELE TRE _FE 0 |7 e teatT SR 20i | e)d'm;.‘t
S ki 93 - __134
Laht Vellow e
4 {
e 0O%
czz ot om 56 RS- . | S / AM'O[S
TIARFS QML bacfena.
“ABLE CF N3SEAVED AND CALCULATED RESULTS
INITIAL FINAL READINGS BLANK RATIZ CHECK
2LANK FINAL ASSAY CONCENTRATION' READING i1 - \MIN SMIN . VIN
IUVETTE SPECIF = L 4Tr B ‘ 20 fien T, 8L
% iy e : { B3
w90 8 3
Ty - —'—QT - 3 %“q ?_a iAaso::.'zs,z.-u:z IZLCR) CORRECTION DAT,
S 2F SE2A0INGS —: ;:; o -4'3 e
"EAN BLANK RATICS. =T i5) e Ta15) ‘ H
: - __T F:! () - Co
; INITIAL FINAL READINGS Vv Ti EFFECTS
. SAMPLE .FINAL ASSAY CONCENTRATION! READING | 5-MIN 15-MIN MIN 1
| CUVETTE ; ISPECIFY UNITS) 10V 4 118 10s) 1l — !'(5) asr M RU__

P emm e cmn e cme cmm en s G em— c— m— — — — (- s G | Gm— —— — c— om— — e ——— —— ——

ca 10.0 . 9y o 63 | o
|3 _s0.0_ _ _ _ _ 9l _ M 36 i
s 50.0 85 | P I 3¢ | |
& BY GRAPH ! f
EC oA “ BY CALCULATOR 516 . 66.2 2

*Sae Paraoraon 11.S in the Micrarax Svetam Nrarscina [VEY TITY 1 ~n - Aaa -




FILE IS 12388D
MICROTOX CALCULATION SPREADSHEET
DATA FOR 5 AND 15 MINUTES

DATE OF ANALYSIS: JUNE 17, 1993
ENSR LAB NUMBER: 12388D

CLIENT ID: LFT-E
EC50 LOWER CI UPPER CI R2

5-MINUTE DATA = 57.6 40.5 89.2 0.986
15-MINUTE DATA = 66.2 38.4 155.5 0.942 S
BLANK READINGS I
CUVETTE T=0 T=5 T=15 .
Bl 90 82 73 -
c1 91 84 72

R (mean) 0.9171 0.8012

R1 0.9111  0.8111

R2 0.9231  0.7912

DIFF -0.0120 0.0199
SAMPLE READINGS PERCENT LIGHT LOSS
CUVETTE CONC =0 T=5 T=15 T=5 T=15

= IS I EESE IR ST IR At IR SR IR EE SR A S S I e = EmEE

B2 0.4 87 78 68 2.2 2.4
c2 0.4 91 82 71 1.7 2.6
B3 2 95 82 73 5.9 4.1
c3 2 89 78 69 4.4 3s2
B4 10 94 71 62 17.6 1757
c4 10 94 71 63 17.6 16%3
BS 50 91 41 36 50.9 50.6
cs 50 8s 39 34 50.0 5031
GAMMA CALCULATIONS —
CUVETTE CONC T=5 T=15 _

D S ) s S T S T O O N, S O ) 7 70, 0070
B2 0.4 _-0:023 0.025 —
c2 04— 0.018 0.027 -—
B3 2 0.062 0.043
3 2 0.046 0.033 -
B4 10 0.214 0.215 _—
c4 10 0.214 0.195 -
BS 50 1.036 1.025 -
cs 50 0.999 1.003 — -
LOG TRANSFORMATIONS PREDICTED —
CUVETTE CONC T=5 T=15 CONC TS

T s S T I I O O, O S s s s e T T T S s S S S S SO S T ey
B2 -0.398 ~-1.640 -1.602 -0.39794 0.148II3 .0.63
c2 -0.398 -1.751 -1.571 -0.39794 0.148113 0.63
B3 0.301 -1.204 -1.371 0.301029 0.166104 0.64
c3 0.301 =-1.333 -1.477 0.301029 0.166104_0.64
B4 1.000 -0.669 -0.668 1 0.184096 0.64
c4 1.000 -0.669 =-0.709 1 0.184096 0.64
BS 1.699 0.015 0.011 1.698970 0.202088 0.65
cs 1.699 -0.001 0.001 1.698970 0.202088 0.65

e



8505-093-124-032, 033

APPENDIX C

LETTUCE SEED GERMINATION TEST DATA

C-1



Page ’ of / 5
FCETL QA Form No. 051
Revision 1 /22193

Effective 2/93 % &)

TOXICITY DATA PACKAGE COVER SHEET

Test Type: ’@ (Sub)Chronic Project Number:__,, %5 "0 73— (2 4-052
Test Substance: Effluent (O’t@:\ = o :i (A e C Species: Lirtoeca as.. .
LR
D":‘: i o8} /‘\ -
mlutiowe{ Receiving Receiving Match  Effluent Match Orgam’sWr Batch Number: 2L 7 ;
=% ] % .
Mod. Hard Hard  Very Hard | Othey/(Specify):—<:t1/{  Age: ( ) Supplier: ¢ " ;‘..:a/J C:’—-W/
| 7
Dilution Wate@ or ENSR#: / / / Concurrent Control Water: RW#:
434 .~
FCETL Sample Number:_“746 / / Sample Type:_* ;{-D‘%r/b / /
Collection Date and Time: From: § ../5,4"73 @ / i) / @ / D
To: @D / D / @ / D

/itl1d @630 Date and Time Test Ended: £ /21/73 @ [§ 3O

Date and Time Test Began:_C,

Protocol Number: Investigator(s): DAP

Background Information

Type of Test: le Hu < é@d Gc‘-’f M ha tien pH Control?: Yes CE)‘( If Yes, give % CO,:

Test Temperature: 2.5~ C_ Test Chambers:__ /00 * (5 am  Pet i dishos
-

—_ aip
Test Solution Vol.:_~ O F Number of Replicates per Treatment: ¢ ’% _2
Length of Test: 6—. ay Number of Organisms per Replicate: / /9,
Type of Food and Quantity per Chamber: A/ A Feeding Frequency: l// /1
Test Substance Characterization Parameters and Frequency: Hardness: A4 ’4 Alkalinity: A V /4
NH,: ’4‘/ A pH: Conductivity: V 74 TRC: W /4'

Test Concentrations (Volume:Volume): /OO . SO 1 PA §, 12.G 4. P O
Agency Summary Sheet(s)?: ,None Yes (Specify):

———— —_— ‘ »
Reference Toxicant Data: Test Dates: to LCq, or IC, (Circle): "

Hist. 95% Confid. Inter.: to Method for Determining Ref. Tox. Value: _ "
W
Special Procedures and Considerations: < <o [ Sanplas  /onassitac] L L ho ferg~
J 7
~y N,

| Study Director Initials: [ D A.{D Date: 5 ar / 7




Page 2 of 15

FCETL QA Form No. 069
Revision 1 aspg/2 D

Effective 06/93 frz 41 [a%
SEED GERMINATION BIOLOGICAL DATA

Project Number: =00 S -O73 /24 —I3N TI
Test Species (Circle) Lactuca sativa_-Other (Specify): . u :
Conc. Test T Initial Number of Remarks
Repilicate Number of Germinated
Seeds Seeds
) A /) | _D
B /' “7
¢ LD 7
| 0o | _
ot 1 :‘— A ,/ o -&
B / 0 \-7
c /O <2
D
— — e —————— |
(2.5 | & /O q
B 10 R
S /0 {0
D
3 i f . qu
— 3 A 1O R
B /O 6
c (O 5
-
S50 A O] 2
B (O 1 (O
G /D 1f~ .
(00 A (O s
B /0 l
¢ /() @)
D pa—
vate: | 6/16/73 | §/2.0/93
Time: /6 30 /15 30



ROOT ELONGATION PHYTOTOXICITY Aot
FCETL QA From No. 068
Effective 8/91
Page < of

H Client: B A/ Project #: < S05-0 92 —/ 2432 | Sample I.D.:
| Date Received: §7)/79 Date Test Initiated: & /(¢ /773 Date Test Terminated: o/ 21//%
| Date Elutriate Prepared: N A Time Initiated: /€30 Time Terminated: /9 57
' Seed: ] actvca  Sqtive Seed Size Grade: +7 - Tech(s): (%J
lf Samr;ale Conc. | Rep Root Length Comments Inits. | Hardness | Alkalinity | Initial | Final
| Type Cmm) (mg/L (mg/L | pH | pH
| : CaCoO,) CaCO,)
\ | o A 1Pl A |25 P X~ 234 ool s | 8 |44 | A4
| B PATI23G PO 315512 32,6 !
Y C_ P57 |2 25,2
| S |gos| APl BsilaPhg| — 22. 9
| | | B PPa24g gl 2| 29, 6
| v | C g% AR ] 27. 4
| 2.57) 4 [P05| B 354 2] 23.7
| R A A el A0.7
| LS A o R
ﬂ 25 | A P\ Zal o] 26.
ﬂ 3 %l% TS el 2.9
H C_>45 el 2.4
II SolA B e 2.7
B I A1~ INo gamination(0)

vV Vi 123852 1 1 9.4 |V

' E.g., Sample (S), Positive Control (PC), Negative Control (NC)




l“.l., .\/ b ll)
ROOT ELONGATION PHYTOTOXICITY ! l
FCETL QA From No. 068
Effective 8/91

Page 4 of
Client: B A/ Project #: 5 5n5- O P2-1> 4 -3, | Sample |.D.:
Date Received: 6/ 7 Ve k) Date Test Initiated: & ./ (6 ./ 5 2y Date Test Terminated: ,/11/ 1>
Date Elutriate Prepared: /V /4 Time Initiated: / § 30 Time Terminated: /92D
Seed: Lactico sqtiva Seed Size Grade: —# » | Tech(s): N ,Zéf
Conc. | Rep Root Length Comments Inits. | Hardness | Alkalinity | Initial | Final
(mg/L (mg/L | pH |[PH

CaCoO,) CaCo,)

Ial T~ ~ > [P o | AT Ak
L | v = |6 NP

,l/o Gef‘m;m‘hoﬂ (0\ AAP

\

V<l
"

Iy

\\
\

' E.g., Sample (S), Positive Control (PC), Negative Control (NC)



ENSR Consulting and Engineering

Test Material Quantities per Concentration

Page:_irl / 5

FCETL QA Form No. 073

Effective 11/91 a4 7 2’7

AL s[21)43

Sponsor/Client: B /l/ Test

Substance: :52 T l

Test Specles /L., ¢ tLca. Sa e

Project Number: 3506 -OT3 - |24~03 )_ | Date Sampled: 673 /13

Desired Quantity of Material: O ;g

Comments: SQ_MFI,GS v Bl

Quantity of Test Material (g)

Quantity of Artificial Soil (g)

Concentrations Being Tested

Concentrations Being Tested

C ow.,r,aOS( +f°c] Ap ’—;ft’ Aha/vs 4
Sample ENSR MF (%) | WHC

L Number | Number (mL) O
LTA-LTRE 4542 - [13.9 [348/0d] o

6.251125 25 |50| /00

O k.2sli2sf2s |5o f0o

2. 304264 35.2417055| 200

200 |avies|262.5|225 | /SO | ©

g 46




ENSR Consulting and Engineering

Hydration Water Volumes per Concentration

Page: 6 f (95
FCETL QA Form No. 074

Effective 11/91 Q4P S/27/7 D

S (Y NS

I Sponsor/Client:

D

Test Substance:

S i |

Test Species /= ¢ +uvca se Fio =% I

Project Number: R05-073 - DU~63 )

6/3/73

Date Sampled:

Test Endpoint(s): é remt A e Fon 7’-—1

Percent Hydration Desired: 7\5_

Root Elon G 7‘/;;», I

Material per Test Chamber (g) (A): 5 @)
I Comments: SCLMp,eg W e~Q )

Hydration Water per 100 g (B)

Hydration Water per 5_:091 "

(’onf;rvﬁl‘ft‘c( bgrﬁ»e Anelys(s

Concentrations Being Tested

Concentrations Being Tested "

Sample
Number

ENSR
Number

MF (%)

WHC

6.25012.5 160>

25 |4

6.25(2.5 |25 | o |/co

Amount of Hydration Water per Test Chamber = (A + 100) x B
i |



ENSR Consulting and Engineering

Moisture Fraction Calculation

Page:_z_p F

)

FCETL QA Form No. 071

Effective 11/91

04

5427/ 73

A Astlax

Sponsor/Client: ﬂgfﬁc / B //

Test Substance: §> l [

Date Received:

§/2773

Date(s) Homogenized: % ‘}/23

Date In Oven: 4/, /77 Time In: 600

Date Out: {/IG/‘Tfﬁme Out: I‘(B{)

Project No: | /4D -02p~200 Date Sampled: $/3/5

Sample ENSR Container Weight of | Total Initial Total Final Moisture | Amount of | Amount of | Date/Time | Date/Time

Number Number Size Soil (g) Wet Wt. (Soil | Dry Weight | Fraction Wet Soil to | MQ Water | Tumbling | Tumbling
(A) :B)Boat) (a) (9) (C) (MF) (E) Tumble to Tumble | Began Ended

LTE Fo2 [76.6 WI(3.7 13369 [1>97%] MA| VA | YA | M/A

LTIEC, 14444

LTED, |4g4s5

LIFE  |45%6

((omén‘wéo_\ CM«&'MJ

Moisture Fraction = (B-C)/A

Quantity of Wet Sediment to Tumble = 75g + E(75)
Quantity of Milli-Q Water to Tumble = 300 mL - E(75)



ENSR Consulting and Engineering

Page: 5 J F (>
FCETL QA Form No. 072
Effective 11/91

q‘\)é‘l,() 3/ _'"7/();3

Water Holding Capacity he K[BIRP

Sponsor/Client: &,]er Test Substance: QO 1 \ Date Received: 8 / 7 / 7
I Project No.: Date Sampled: £/3/ 7_3 Today's Date: & / /5 /73
[

Sample ENSR Weight of Dry | Amount of Wt. of Funnel | Time Start | Time Final Weight WHC (mL) per | Remarks

Number Number Sample (g)! MQ or DI & Wetted Drain End of Funnel, ‘m_g (A) of

(A) Water Filter Paper Drain Paper, & Soil 1 Dried Sample
, Added (mL) | (g) (B) (9) (C)

LTFA= [¥842-1]1(. & |io0+ [67.5 1152 /745|325 [2%. B | (7.¢n:/5005
LTFE |484¢

(._)PM-L”‘@J gb"‘—l’“"m

'Dried at 104°C for 24 hours.

WHC = C-(A+B)
It more or less than 100 g of dried soil was used, then: WHC per 100g = 100+A(WHC)




QAP ;'/'17/7:3
re 5131093

CHEMICAL: SEDIMENT SPECIES: Latuca sat:
va

o g

RAW DATA:
CONCENTRATION (%) 6.25 12.50 25.00 50.00 100.00
NUMBER EXPOSED: 30 30 30 30 30
MORTALITIES: 7 4 11 23 27
SPEARMAN-KARBER TRIM: 18.33%
SPEARMAN-KARBER ESTIMATES: LC50: 30.04
95% LOWER CONFIDENCE: 23.43
95% UPPER CONFIDENCE: 38.50

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

NOTE: REQUESTED TRIM OF 0.00% IS TOO SMALL.
CALCULATED TRIM OF 18.33% WAS USED.

WOULD YOU LIKE TO HAVE A COPY SENT TO THE PRINTER(Y/N)?

TRIMMED SPEARMAN-KARBER METHOD. MONTANA STATE UNIV

FOR REFERENCE, CITE:

HAMILTON, M.A., R.C. RUSSO, AND R.V. THURSTON, 1977.
TRIMMED SPEARMAN-KARBER METHOD FOR ESTIMATING MEDIAN
LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.
ENVIRON. SCI. TECHNOL. 11(7): 714-719;

CORRECTION 12(4):417 (1978).

DATE: 8/27/93 TEST NUMBER: 124-032 DURATION: 5 DAYS
CHEMICAL: SEDIMENT SPECIES: Latuca sat
RAW DATA:
CONCENTRATION (%) 6.25 12.50 25.00 50.00 100.00
NUMBER EXPOSED: 30 30 30 30 30
MORTALITIES: 7 4 11 23 27
SPEARMAN-KARBER TRIM: 18.33%
SPEARMAN-KARBER ESTIMATES: LC50: 30.04
95% LOWER CONFIDENCE: 23.43
95% UPPER CONFIDENCE: 38.50

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

NOTE: REQUESTED TRIM OF 0.00% IS TOO SMALL.
CALCULATED TRIM OF 18.33% WAS USED.




-

8505-093-124-032 L. sativa germination test
File: a:\124.32g Transform: ARC SINE(SQUARE ROOT(Y))

Shapiro Wilks test for normality

D = 0.372
W= 0.965
Critical W (P = 0.05) (n = 18) = 0.897
Critical W (P = 0.01) (n = 18) = 0.858

Data PASS normality test at P=0.01 level. Continue analysis.

8505-093-124-032 L. sativa germination test
File: a:\124.32g9 Transform: ARC SINE(SQUARE ROOT(Y))

Bartletts test for homogeneity of variance

..............................................................................

Calculated B statistic = 3.89
Table Chi-square value = 15.09 (alpha = 0.01)
Table Chi-square value = 11.07 (alpha = 0.05)

Average df used in calculation ==> df (avgn - 1) = 2.00
Used for Chi-square table value ==> df (#groups-1) = §

------------------------------------------------------------------------------

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the B statistic (see above).

/o % fs

Qop s/ X777
A€ 831145




[/l JFI5

Qop 5/22/73
ne 8131143

.

8505-093-124-032 L. sativa germination test
File: a:\124.32g Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 control 3 1.249 1.612 1.303
2 6.25 3 0.991 1.107 1.068
3 12.5 3 0.991 1.412 1.217
4 35 3 0.785 1.107 0.926
5 50 3 0.159 0.685 0.474
6 100 3 0.159 0.464 0.315

8505-093-124-032 L. sativa germination test
File: a:\124.32g Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SO SEM

1 control 0.009 0.094 0.054
2 6.25 0.004 0.067 0.039
3 12.5 0.045 0.212 0.123
4 25 0.027 0.165 0.095
5 50 0.077 0.278 0.161
6 100 0.023 0.153 0.088

8505-093-124-032 L. sativa germination test
File: a:\124.32g Trangform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

..............................................................................

SOURCE DF SS MS F
e s 2ae ougs 72
Wwithin (Error) 12 0.372 0.031
ot 2oy

Critical F value = 3.11 (0.05,5,12)
Since f > Critical F REJECT Ho:All groups equal

8505-093-124-032 L. sativa germination test
File: a:\124.32g Transform: ARC SINE(SQUARE ROOT(Y))



j =
1) o /5
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment /) 7-/:’7/)‘_5
TRANSFORMED MEAN CALCULATED IN ALt 5/3‘ { i3
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control 1.303 0.933
2 6.25 1.068. 0.767 1.633
3 12.5 1.217 0.867 0.598
4 25 0.926 0.633 2.622 *
5 50 0.474 0.233 5.764 *
6 100 0.315 0.100 6.873 *

Dunnett table value = 2.50 (1 Tailed value, P=0.05, df=12,5)

8505-093-124-032 L. sativa germination test
File: a:\1246.32¢g Transform: ARC SINE(SQUARE ROOT(Y))

DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment

............................................................................

NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 3
2 6.25 3 0.274 29.4 0.167
3 12.5 % 0.274 29.4 0.067
4 25 3 0.274 29.4 0.300
5 50 3 0.274 29.4 0.700
6 100 3 0.274 29.4 0.833

..............................................................................



'y s =y

8505-093-124-032 root length test Dep 5/0.2/73
File: a:\124.32r Transform: NO TRANSFORMATION Af ?”/SA ‘a_5

Shapiro Wilks test for normality

D = 75.407
W= 0.940
Critical W (P = 0.05) (n = 9) = 0.829
Critical W (P = 0.01) (n = 9) = 0.764

..............................................................................

Data PASS normality test at P=0.01 level. Continue analysis.

8505-093-124-032 root length test
File: a:\124.32r Transform: NO TRANSFORMATION

Sartletts test for homogeneity of variance

..............................................................................

2.65
9.21 (alpha
5.99 (alpha

Calculated B statistic
Table Chi-square value
Table Chi-square value

0.01)
0.05)

"
N
.
(=]
o

Average df used in calculation ==> df (avgn - 1)
Used for Chi-square table value ==> df (#groups-1)

------------------------------------------------------------------------------

"
n

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the B statistic (see above).




.

8505-093-124-032 root length test
File: a:\124.32r Transform: NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 control 3 25.200 32.600 28.900
2 6.25 3 27.400 29.600 28.633
3 12.5 3 20.700 29.200 26.200

8505-093-124-032 root length test
File: a:\124.32r Transform: NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SO SEM
1 control 13.690 3.700 2.136
6.25 1.263 1.124 0.649
12.5 22.750 4.770 2.754

8505-093-124-032 root length test

File: a:\126.32r Transform: NO TRANSFORMATION

ANOVA TABLE
SOURCE OF SS MS F
oo > s e o5
Within (Error) 6 75.407 12.568
ot s mes

..............................................................................

Critical F value = 5.14 (0.05,2,6)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

8505-093-124-032 root length test
File: a:\124.32r Transform: NO TRANSFORMATION

DUNNETTS TEST = TABLE 1 OF 2 ) Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 control 28.900 28.900

/ 4‘ C’f: /f5——

OGP /2 7/7>
A &304



L]

2 6.25 28.633 28.633 0.092

3 12.5 26.200 26.200 0.933
Dunnett table value = 2.34 (1 Tailed value, P=0.05, df=6,2)

8505-093-124-032 root length test
File: a:\124.32r Transform: NO TRANSFORMATION

DUNNETTS TEST = TABLE 2 OF 2 Ho:Control<Treatment

............................................................................

NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
control 3
2 6.25 3 6.773 23.4 0.267

3 12.5 3 6.773 23.4 2.700

/9 ,F 19
ORP /27/75

A 5343
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APPENDIX D

EARTHWORM SURVIVAL TEST DATA




WP g/27/7>
AE 3{34 MS

EARTHWORM SURVIVAL

FCETL QA Form No. 075
Effective 10/9
Page _L of

Client: D\a-}ec / B /f/ Pro;ea Numberi(-,o,--o‘ig - )_4. Sample Number: T4 ‘LTFEE
Date Recsived: & /773 ENSR Number:4542 4944 = | No. per Repiicate: S worn s
Date Test Initiated:  § /2.9/73 Time Initiated: / 2/)/) Techs: )P S P

Date Test Terminated: 7 4_3 /4 3 Time Terminated: /5 30
Total Initial Worm Wt./No. of Worms Wei 5 ies: L. 15U /q l: et c{&_
e —— e ——— == =
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8505-093-124-033 Earthworm Survival 0 0P ‘6/}7/‘75
Program run on 07-27-1993 at 09:42:46 |
fe g3 a3
RESULTS CALCULATED USING THE BINOMINAL METHOD
CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
100 15 15 100.00 0.0031
S0 15 13 86.67 0.3693
25 15 8 53.33 50.0000
12.5 15 0 0.00 0.0031
6.25 15 0 0.00 0.0031

THE BINOMIAL TEST SHOWS THAT 12.5 AND 50 CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT

AN APPROXIMATE LC50 OF 24.22583 IS OBTAINED BY
NONLINEAR INTERPOLATION BETWEEN 12.5 AND 25

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
4 0.071 28.466 22.239 37.172
3 0.071 28.466 22.386 35.013
2 0.115 26.863 21.809 33.708

AN LC50 CALCULATED USING THE MOVING AVERAGE METHOD MAY NOT
BE A VERY GOOD ESTIMATE IF THE SPAN IS MUCH LESS THAN THE
NUMBER OF CONCENTRATIONS.

RESULTS CALCULATED USING THE PROBIT METHOO

................................................................................

GOODNESS OF FIT
ITERATIONS G H CHI -SQUARE PROBABILITY

SLOPE = 5.239575
95 PERCENT CONFIDENCE LIMITS = 3.000567 AND  7.478582 R

LCcso =
95 PERCENT CONFIDENCE LIMITS

21.68397 AND 34.34245

Lct = 9.818682
95 PERCENT CONFIDENCE LIMITS = 4.365329 AND 13.98314

COMPARE RESULTS WITH ORIGINAL DATA TO SEE IF THEY ARE
REASONABLE.
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8505-093-124 SURVIVAL- 43¢Wa{/m?7t25
File: a:\124ew Transform: ARC SINE(SQUARE ROOT(Y)) Af;5131 9

Shapiro Wilks test for normality

D = 0.354

W= 0.753 ]
Critical W (P = 0.05) (n = 18) = 0.897

Critical W (P = 0.01) (n = 18) = 0.858

Data FAIL normality test. Try another transformation.

Warning - The two homogeneity tests are sensitive to non-normal data and
should not be performed.

8505-093-124
File: a:\1l24ew Transform: ARC SINE(SQUARE ROOT(Y))

Hartley test for homogeneity of variance
Bartletts test for homogeneity of variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

8505-093-124
File: a:\124ew Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 control 3 1.345 1.345 1.345
2 6.25 3 1.345 1.345 1.345
3 12.5 3 1.345 1.345 1.345
4 25 3 0.464 1.107 0.752
5 50 3 0.226 0.685 0.379
6 100 3 0.226 0.226 0.226

8505-093-124
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| File: a:\1l24ew Transform: ARC SINE(SQUARE ROOT(Y)) QGF’$/}7/73
| Af'gﬁu(q3
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

! GRP IDENTIFICATION VARIANCE SD SEM

1 control 0.000 0.000 0.000

2 6.25 0.000 0.000 0.000

3 12.5 0.000 0.000 0.000

4 25 0.107 0.327 0.189

5 50 0.070 0.265 0.153

6 100 0.000 0.000 0.000

8505-093-124
File: a:\1l24ew Transform: ARC SINE(SQUARE ROOT(Y))

ANOVA TABLE

SOURCE DF SS MS F
Between S 4.031 0.806 26.867
Within (Error) 12 0.354 0.030
Total 17 4.385

Critical F value = 3.11 (0.05,5,12)

Since F > Critical F REJECT Ho:All groups equal

8505-093-124

File: a:\1l24ew Transform: ARC SINE(SQUARE ROOT(Y))
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment:
TRANSFORMED "MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STATH SIG
1 control 1.345 1.000
2 6.25 1.345 1.000 0.000 —
3 12.5 1.345 1.000 0.000
4 25 0.752 0.467 4.196  *
S 50 0.379 0.133 6.836 *
6 100 0.226 0.000 7.918 *

Dunnett table value = 2.50 (1 Tailed Value, P=0.05, df=12,5) -

8505-093-124
File: a:\1l24ew Transform: ARC SINE(SQUARE ROOT(Y))

DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment-



55

. _ _ _ _ Dop ST
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 3
2 6.25 3 0.249 24.9 0.000
3 12.5 3 0.249 24.9 0.000
4 25 3 0.249 24.9 0.533
S 50 3 0.249 24.9 0.867
6 100 3 0.249 24.9 1.000

fe §f54)93
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Alden Analytical
Laboratories, Inc.

REPORT OF ANALYTICAL RESULTS

Cliow: ReTec Alden Projecs Number: 9306016/1
Clienz Sample Number: LIF-1 Alden Sample Number: 400!
Daze of Sample Recelps: 06/07/93 Analysis Method: EPA 8270
Daze of Sample Extracrion: 06/08/93 Matrix: Soil
Date of Sample Analysis: 06/15/93 R@HM

CompundNews CASNo.  Reporie LimixRL) _ Reportas Remiy
Niphthalene 91-20-3 15000 29000
2-Methyinsphthalens 91-57-6 19000 33000
Acensphthylene 208-96-8 38 1900
Acensphthene 83-32-9 19000 89000
Dibenzofuran 132-64-9 19000 $7000
Floorene 86-73-7 19000 74000
Phenamthrene 85-01-8 19000 220000
Anthracene 120-12.7 19000 32000
Fluoranthene 20644-0 15000 100000
Pyrens 129-00-0 19000 67000
Benzo(a)Anthracene $6-55-3 15000 16000*

| Chrysene 218-01-9 19000 17000*
Benz2o(b)Fluoranthene 205-99-2 m 7400
Benzo(k) Flucranthene 207-08-9 n S400
Benzo(a)Pyrene 50-32-8 7 $400
Indeno(1,2,3-cd)Pyrene 193-39-5 ' 1500
Dibenx(s,h)Anthracens $3-70-3 V(] 510

| Berzo(z.b ) Peryiene 191-24-2 i 1000
dS-Nitrobenzens 100 ug &S 23-120
2-Fluorobiphenyl 100 ug 100 30-115
414-Terpheny! 100 ug %2 18137

ool °RW = SSaT
Towk PO =  SA3

¢ Value is below established reporting limits but is reported as an estimate due to a positive spectral match. —_

LTe -\ ’:._D G;v-u()DS\\;( OC g S"‘“\”‘%CU‘M\)\-%,
Nos oy ARy @ x0-C "
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.° a6-3a/93 15:47 ANALYTICAL RESOURCES SEA -+ 286 624 2839 NO. 482 a2

> Ae 8| E)
ANALYTICAL
RESOURCES
INCORPORATED
Analytical
Chemists &
| Consultants
f Final Report 333 Ninth Ave. North
Laboratory Analysis of Selected Parameters Seattle, WA 88109-5187
(208) 621-6490
Matrix: SOIL Project No: 9306016/1/3-0011 (206) 621-7523 (FAX)
QC Report No: RETEC - E053
Data Raleass Au 63773  DetaReceivod: 06/09/93
Report Prepaved 06/29/93 DWN
DATE OF ANALYSIS
Sample Data: 6/1893 61193 06/1193 06/11/93 062293 | 06Nn6AS | 062383 | 061293
Method] EPA 1603 EPA 350.1 EPA 35¢.1 EPA 3532 EPA 3514 |EPA 4131 | EPA 3652 | EPA 3652
Number| SM 25408 | SM 4S00-NH3 H |SM ¢500-NO2 D | SM 4500-NO3 F | CALCULATED |SM 4500-Norg |SM 5520 B | SM 4500-P | SM 4500-P
TOTAL 50U NH3N NO2-N NO2¢NO3-N NO3-N TKN FOC | TOTAL-P| ORTHO-P
Lab ID | Sampie Number (%) (mg-N/kg) (me-NAg) | (ngN/kg) (mg-N/kg) (mgpNER | (mglkg) | (mg-P/kg) | (marPlky)
BOS3 A| _ d0u1 AC 86.46% 0.51 011 0.13 | <0.11 184 2290 688 0.38
Method Blask Analysis: —
TOTALSOLIDS  NH3-N NO2ZN NO24NO3-N NO3-N TKN FOG | TOTALP| ORTHO-P
(%) (mgrNM (mg-N/1) (mg-NN) (mg-N/l) (mgNMD | (mg/L) | (mgeP/L) | (mgPL) |
Methal Dlark 1 .0 0.048 < 0,010 0.052 - <(.1 1.1 <0.016 0.004
Detection Limil: 1.0 0.010 0.010 0.010 - 0.1 T <10 0.016 0.004
Check Standard Analysiss _
(%) (mpN/) (mg-N/I) (mgN) (mg-N/) (mg-NA)_ | (mg/L) W | mg-PL) |
Mongured Value - 10.1 9.70 8.96 - 103 S8.5 0.080 0.042
“I'rus” Value - 10.0 10.0 10.0 - 10.0 35 0080 | 0040
% Recouery - 101% 97.0% 89.6% - 103% 93.9% 100% 105%
Duplicate Analysio
) eN® | (etkp | (mgNakp | npNikp | (mghikg ] [angPrp [ (maPike) |
Sample ID E0S3 A E083 A E0S3 A £033 A - E0s3 A BOSSA | EOB3A -
Oriyinel 86.46% 0.51 011 0.13 - 184 2.290 €48 -
Duplicste 86.33% 0.48 <0.11 0.11 - 189 1,850 [ -
RPD 0.15% 10.31% | . 16.67% - 2.68% 21.3% 0.59% -
Duplicate Analyeis:
(%) mphikg) | (mg-N/kg) (m geN/kp | (metke) | (mg/kg) | (gP/kg) | (maPik
Sample ID - E0SS A Tos3 A E0S3 A g EOSS A EOSSA | EO0SS A -
Origtmal - 0.51 0.11 0.13 . 184 2290 688 -
Spike . 107 114 19 - 1,876 22,000 841 -
Sprke Amouni - 116 116 116 . 2.230 20,600 60.9 -
% Recuwery - 91.8% 98.2% 93.9% : 75.9% 95.7% 286% -

Comments: Values are reporied on dry weight basis.
Oil and Grotse desermined by partition gruvimetric techmique with soxhict extraction.
Ammonia & Nitrate determined on 2M KCl cxtracts, .
Ortho-P deternined on 1 ; 10 aqueous extract. e —
Total P spike masked by high sample background concemtrution,

&«K“"”K o
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